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WHAT IS CLAIMED IS: 

1 . In a process for preparing a peptide bond from the reaction 
between an amino compound and an acylating derivative of a carboxylic acid, 
said amino compound being an amino acid or peptide and said carboxylic acid 
being an N-terminal amino protected amino acid or an N-terminal amino 
protected peptide, the improvement comprising adding to said reaction an 
effective amount of compound having the formula: 




OR 3 



or N-oxides thereof 1 

or salts thereof 

wherein 

Ri and R2 taken together with the carbon atoms to which they are 
attached form an aryl or heteroaryl ring, wherein said aiyl ring contains 6-14 ring 
carbon atom and said heteroaryl ring is an oxygen, sulfur or nitrogen 
heteroaromatic containing from 3 to 13 ring carbon atoms and 1-4 heteroatoms 
selected from O, S and N, said aryl and heteroaryl ring may each independently 
be unsubstituted or substituted with lower alkyl or an electron donating group; 

YisO,NR4orOR4R 5 ; 

R 5 is hydrogen or lower alkyl; 

R4 is hydrogen or lower alkyl; 

XisCRdRyorNR*; 

Rs and R7 are independently hydrogen or lower alkyl or R6 and R7 
taken together may form an oxo; 

QisCR8R 9 orNRs; 
nis Oor 1; 

Rs and R9 are independently hydrogen or lower alkyl or R7 and Rg 
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taken together with the carbon atom to which they are attached form an aryl ring; 
or Rs may be taken with R4 to form a bond between Q and Y or Rg may be taken 
together with Re to form a bond between Q and X; provided there is no double 
bond simultaneously between X and Q and Q and Y; or R4 and R^may form a 
bond between X and Y, when Y is NR4 or CR4R5 and Q is not present; 




Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
heterocyclic, heterocyclic lower alkyl, lower cycloalkyl lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 30 )m, wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 and R13 are independently lower alkyl, lowercycloalkyl, 
lowercycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl lower cycloalkenyl lower alkyl; 

Tis O, S,NR 3 i,or(CHR 3 i); 

R 3i is hydrogen or lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms, are cycloalkenyl or cycloalkyl each containing 5 to 14 ring 
carbon atoms, and 

Rm, Rci> Rw, and Rc2 are independently hydrogen, lower alkyl or 
electron donating group and T is CH 2 , O, S or NR 30 wherein R 30 is hydrogen or 
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lower alkyl. 

2. In aprocess for forming an amide from a reaction of an organic 
amine and an acylating derivative of a carboxylic acid, the improvement 
comprising adding to said reaction an effective amount of a compound having the 
formula: 



<J(n> 



OR 3 

or N-oxides thereof 
or salts thereof 
wherein 

R, and R 2 taken together with the carbon atoms to which they are 
attached form an aryl or a heteroaryl ring, wherein said aryl ring is an aromatic 
ring containing 6-14 ring carbon atoms and wherein said heteroaryl ring is an 
oxygen, sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon 
atoms, and 1-4 heteroatoms selected from O, S, and N, said aryl and heteroaryl 
ring may each independently be unsubstituted or substituted with lower alkyl or 
an electron donating group; 

Y is O, NR4 or CR4R5; 

R 5 is hydrogen or lower alkyl; 

R4 is hydrogen or lower alkyl; 

X is CR6R7 or NR6; 

Re and R 7 are independently hydrogen, or lower alkyl or R 6 and R 7 

taken together may form an oxo; 

QisCRsRgorNRg; 
n is 0 or 1; 

Rs and R 9 are independently hydrogen or lower alkyl or R 7 and R« 
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taken together with the carbon atom to which they are attached form an aryl ring; 
or Rs may be taken with R4 to form a bond between Q and Y or Rs may be taken 
together with R6 to fonn a bond between Q and X provided there is no double 
bond simultaneously between X and Q and Q and Y; or R4 and Re may form a 
bond between X and Y, when Y is NR4 or CR4R5 and Q is not present; 




Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rii^is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o) m , wherein each R 3 a 
is independently lower alkyl or hydrogen and m is 1-3; 

R 12 and R13 are independently lower alkyl, aryl, aryl lower alkyl, 
lower cycloalkyl, lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower 
alkyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cyclalkyl, each containing 5 to 14 ring 
carbon atoms; 

T is O, S, NR31, or (CHR31); 

R31 is hydrogen or lower alkyl; and 

Rbi> Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group. 
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3. In the synthesis of peptides wherein a first Na-amino protected 
amino acid is covalently coupled to a solid phase peptide synthesis resin, the Na- 
amino protecting group is cleaved off and the resulting free amino group is 
coupled via a peptide linkage to the carboxylic group of a second Na-amino 
protected amino acid and the cycle is repeated until the desired peptide has been 
obtained and then the peptide is cleaved from said resin, the improvement 
comprising adding to the coupling step an effective amount of a compound having 
the formula: 




OR 3 



or N-oxides thereof 
or salts thereof 
wherein 

Ri and R2 taken together with the carbon atoms to which they are 
attached form an aryl or heteroaryl ring, wherein said aryl ring is an aromatic ring 
containing 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms, and 1-4 
heteroatoms selected from O, S, or N, said aryl and heteroaryl ring may each 
independently be unsubstituted or substituted with lower alkyl or an electron 
donating group; 

Y is O, NR4 or CR4R5; 

R 5 is hydrogen or lower alkyl; 

R4 is hydrogen or lower alkyl; 

XisCRsRvorNR*; 

Rs and R7 are independently hydrogen or lower alkyl or R* and R 7 
taken together may form an oxo; 
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Q is CRgRg orNRg; 
n is 0 or 1; 

Rg and R9 are independently hydrogen or lower alkyl or R7 and Rs 
taken together with the carbon atom to which they are attached form an aryl ring; 
or Rs may be taken with R4 to form a bond between Q and Y or Rs may be taken 
together with R$ to form a bond between Q and X provided there is no double 
bond simultaneously between X and Q and Q and Y; or R4 and Re may form a 
bond between X and Y, when Y is NR4 or CR4R5 and Q is not present; 




Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl or lower cycloalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o) m , wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and Rn are independently lower alkyl, lowercycloalkyl, aryl, 
aryl lower alkyl, lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower 
alkyl, lower cycloalkenyl, or lower cycloalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms and are cycloalkenyl or cycloalkyl each containing 5 to 14 ring 
carbon atoms; 

Rm, Rci, Rb2> Rc2 are independently hydrogen, lower alkyl or 
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electron donating group; 

T is (CHRsi), O, S or NR31; and 
R31 is hydrogen or lower alkyl. 

4. The improved process according to any one of Claims 1-3 
wherein the compound has the formula: 




or 3 



or N-oxides thereof 
or salts thereof. 

5. The improved process according to any one of Claims 1-4 
wherein Ri and R2 taken together with the carbon atoms to which they are 
attached form a phenyl ring or a heteroaryl ring, wherein said heteroaryl ring is an 
oxygen, sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon 
atoms, and contains either at least 1 sulfur ring atom or at least 1 oxygen ring 
atom or at least two nitrogen ring atoms, said heteroaryl ring may be unsubstituted 
or substituted with lower alkyl or an electron donating group. 

6. In a process for preparing a peptide bond from the reaction 
between an amino compound and an acylating derivative of a carboxylic acid 
according to any one of Claims 1-5 wherein said amino compound is an amino 
acid or peptide and said carboxylic acid is an N-terminal amino protected amino 
acid or an N-terminal amino protected peptide, the improvement comprising 
adding to said reaction an effective amount of compound having the formula: 
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or N-oxides thereof 
or salts thereof 
wherein 

Ri and R 2 taken together with the carbon atoms to which they are 
attached form an aryl ring or heteroaryl ring, wherein said aryl ring contains 6-14 
ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or nitrogen 
heteroaromatic containing from 3 to 13 ring carbon atoms, said aryl and 
heteroaryl ring may each independently be unsubstituted or substituted with lower 
alkyl or an electron donating group; 

Y is O, NR4 or CR4R5; 

R 5 is hydrogen or lower alkyl; 

R4 is hydrogen or lower alkyl; 

X is CR«R7 or NR5; 

R; and R 7 are independently hydrogen or lower alkyl or R> and R 7 

taken together may form an oxo; 
nisOor 1; 



FU is 



O 

II ' 

P- 

I 

R n1 



Ror 
10 




Rio is ORi2, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 
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Rn is ORn, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, or lower cyclalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o)m, wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 and R13 are independently lower alkyl, aryl, aryl lower alkyl, 
lowercycloalkyl, lowercycloalkyl lower alkyl, heterocyclic, heterocyclic lower 
alkyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

ring A\ and ring B are independently an aromatic ring containing 6 
to 14 ring carbon atoms or cycloalkyl or cycloakenyl each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, Rc2 and Rb2 are independently hydrogen, lower alkyl or 
electron donating groups; 

T is (CHR31), O, S, or NR31; and 
R 3 i is hydrogen or lower alkyl. 

7. In a process for preparing a peptide bond from the reaction 
between an amino compound and an acylating derivative of a carboxylic acid 
according to any one of Claims 1-5, wherein said amino compound is an amino 
acid or peptide and said carboxylic acid is an N-terminaL amino protected amino 
acid or an N-terminal amino protected peptide, the improvement comprising 
adding to said reaction an effective amount of compound having the formula: 



f. 




or N-oxides thereof 
or salts thereof 
wherein 
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Ri and R2 taken together with the carbon atoms to which they are 
attached form an aryl or an heteroaryl ring, wherein said aiyl ring is an aromatic 
ring containing 6-14 ring carbon atoms and wherein heteroaryl ring is an oxygen, 
sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms, said 
heteroaryl rings may each independently be unsubstituted or substituted with 
lower alkyl or an electron donating group; 

YisNorCR 5 ; 

R5 is hydrogen or lower alkyl; 
XisCR 7 orN; 

R 7 is hydrogen or lower alkyl; 




Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is ORn, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and Rn may be connected by a bridging group selected 
from the group consisting of O, S, NR30, or (CHR3o)m» wherein each R30 is 
independently lower alkyl or hydrogen and m is 1-3; and 

R12 and Rn are independently lower alkyl, aryl, aryl lower alkyl, 
lowercycloalkyl, lowercycloalkyl lower alkyl, heterocyclic, heterocyclic lower 
alkyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic rings containing 6 
to 14 ring carbon atoms or cycloalkenyl or cycloalkyl each containing 5 to 14 ring 
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carbon atoms; 

Rbi, Rci, Rb2 and R^ are independently hydrogen, lower alkyl or an 
electron donating group; and 

T is (CHR31), O, S or NR31 and 
R31 is hydrogen or lower alkyl. 

8. The process according to any one of Claims 1-7 wherein Rio is 
OR12, lower alkyl, aryl, or aryl lower alkyl*, Rn is OR13, lower alkyl, aryl or aryl 
lower alkyl or Rio and Rn may be connected by a group selected form the group 
consisting of O, S, NH, or (CH 2 ) m , and 

R12 and R13 are independently lower alkyl, aryl, or aryl lower alkyl. 

9. The process according to any one of Claims 1-8 wherein 

O 

R 3 is P OR, 2 wherein R 12 andR n are 



independently lower alkyl or aryl. 

10. The process according to any one of Claim 1-8 wherein 
O 

R 3 is P OR 12 wherein R 12 and R 13 are 



OR 13 



independently lower alkyl or aryl. 



1 1 . In a process for preparing a peptide bond from the reaction 
between an amino compound and an acylating derivative of a carboxylic acid 
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according to Claim 1 or 2, said amino compound being an amino acid or peptide 
and said carboxylic acid being an N-terminal amino protected amino acid or an N- 
tenninal amino protected peptide, the improvement comprising adding to said 
reaction an effective amount of compound having the formula: 




OR 3 

or N-oxides thereof 
or salts thereof 
wherein 

Ri and R2 taken together with the carbon atoms to which they are 
attached form an aryl or heteroaryl ring, wherein said aryl ring is an aromatic ring 
cont aining 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms, said aryl and 
heteroaryl ring may each independently be unsubstituted or substituted with lower 
alkyl or an electron donating group; 




Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
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lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

« 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o)m, wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 and R13 are independently lower alkyl, aryl, aryl lower alkyl, 
lowercycloalkyl, lowercycloalkyl lower alkyl, heterocyclic, heterocyclic lower 
alkyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

ring Ai and ring B are independently an aromatic ring containing 6 
to 14 ring carbon atoms or cycloalkenly or cycloalkyl, each containing 5 to 14 
ring carbon atoms; 

T is O, S, NR31 or (CHR31); 

R 3 i is hydrogen or lower alkyl; and 

Rbi, Rb2, Rci and Rc2 are independently hydrogen, lower alkyl or an 
electron donating group. 

12. The process according to Claim 1 1 wherein R 3 is 

O 

11 

wherein Rio is lower alkyl or aryl or OR12; 
Rn is lower alkyl or aryl or OR13; 
R12 is lower alkyl and 
R13 is lower alkyl. 

13. The process according to Claim 12 wherein the compound has 

the formula: 
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NT 



OR 3 . 

14. The process according to Claim 1 1 wherein T is (CH 2 ), O, S or 
NH. 

15. The process according to Claim 14 wherein T is CBfe or O. 

16. The process according to Claim 1 or 2 wherein the acylating 
derivative of the carboxylic acid is 

BLK-AA-M 
wherein BLK is an amino protecting group; 
AA is an amino acid 




M is OH, halo or 
each Ra is independently halo, lower alkyl, or electron withdrawing 
group and b is 0-5. 

17. The process according to Claim 1 6 wherein BLK is FMOC, 
BOC, TEOC, Aoc, Adoc, Bpoc, Azoc, Ddz, Poc, Foe, Moz, Nps, Dts, Cbz, 
Bspoc, Bsmoc, NPS, formyl, acetyl or trifluoroacetyl. 

18. The process according to Claim 17 wherein BLK is Cbz, 
Bspoc or BOC. 

19. The process according to Claim 16 wherein Ra is cyano or 
nitro. 1 
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20. A compound of the formula: 




OR 3 



or N-oxides thereof 
or salts thereof 

wherein } 

Ri and R2 taken together with the carbon atoms to which they are 
attached form an aryl or heteroaryl ring, wherein said aryl ring is an aromatic 
containing 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms and 1-4 
heteroatoms selected from O, S and N, said aryl and heteroaryl rings may each 
independently be unsubstituted or substituted with lower alkyl or an electron 
donating group; 

Y is O, NR4 or CR4R5; 

R5 is hydrogen or lower alkyl; 

R4 is hydrogen or lower alkyl; 

XisCRsRyorNR*; 

R6 and R 7 are independently hydrogen or lower alkyl or R$ and R 7 
taken together may form an oxo; 

Q is CRgR9 orNRg; 
n is 0 or 1; 

Rs and R9 are independently hydrogen or lower alkyl or R7 and Rg 
taken together with the carbon atom to which they are attached form an aryl ring; 
or R$ may be taken with R4 to form abond between Q and Y or Rs may be taken 
together with R6 to form a bond between Q and X, provided there is no double 
bond simultaneously between X and Q and Q and Y; or R4 and Re may form a 
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bond between X and Y, when Y is NR4 or CR4R5 and Q is not present; 




R 10 is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic lower alkyl, lower cycloalkenyl or 
lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl or lower cyclalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 3 o> or (CHR3o)m, wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R 12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl 
or lower cycloalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

R M , Rcu R b 2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR31), O, S or NR31; and 
R31 is hydrogen or lower alkyl. 

21 . The compound according to Claim 20 of the formula: 
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OR 3 



or N-oxides thereof 
or salts thereof 
wherein 

Ri and R 2 taken together with the carbon atoms to which they are 
attached form an aryl or heteroaryl ring, wherein said aryl ring is an aromatic 
cont aining 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms, said aryl ring 
and heteroaryl ring may each be unsubstituted or substituted with lower alkyl or 
an electron donating group; 

Y is O, NR4 or CR4R5; 

R 5 is hydrogen or lower alkyl; 

R4 is hydrogen or lower alkyl; 

XisCReRvorNR*; 

R 6 and R 7 are independently hydrogen lower alkyl or R$ and R 7 
taken together may form an oxo; 

QisCRsRoorNR*; 

R 8 and R 9 are independently hydrogen or lower alkyl or R 7 and Rg 
taken together with the carbon atom to which they are attached form an aryl ring; 
or Rs may be taken with R4 to form a bond between Q and Y; or Rs may be taken 
together with R 6 to form a bond between Q and X; provided there is no double 
bond simultaneously between X and Q and Q and Y; 
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Rio is ORi2> lower alkyl, aiyl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o) m , wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and R13 are independently lower alkyl, aryl, aryl lower alkyl, 
lower cycloalkyl, lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower 
alkyl, lower cycloalkenyl or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycoalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR31), O, S or NR31; and 
R31 is hydrogen or lower alkyl. 

22. The compound according to Claims 20 and 21 wherein 
Ri and R 2 taken together with the carbon atoms to which they are 
attached form an aryl ling or heteroaryl ring, wherein said aryl ring is phenyl or 
naphthyl and said heteroaryl ring is an oxygen, sulfur or nitrogen heteroaromatic 
containing from 3 to 13 ring carbon atoms and contains either at least 1 sulfur ring 
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atom or at least 1 oxygen ring atom or at least two nitrogen ring atoms, said aiyl 
and heteroaryl ring may each be unsubstituted or substituted with lower alkyl or 
an electron donating group. 

23. The compound according to Claim 20 having the formula: 




OR 3 



or N-oxides thereof 
or salts thereof 
wherein 

Ri and R2 taken together with the carbon atoms to which they are 
attached form an aryl or heteroaryl ring, wherein said aryl ring is an aromatic ring 
containing 6-14 ring carbon atoms and wherein said heteroaryl ring is an oxygen, 
sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms, said 
aryl and heteroaryl ring may each be unsubstituted or substituted with lower alkyl 
or an electron donating group; 

Y is O, or CR4R5; 

R 5 is hydrogen or lower alkyl; 

R4 is hydrogen or lower alkyl; 

XisCReRyorNR^; 

R6 and R 7 are independently hydrogen or lower alkyl or Re and R7 
taken together may form an oxo; 
n is 0 or 1; 
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O | y Rb ; 

Rbf 7 Rc 2 



Rii 



Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR 13 , lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and R u may optionally be connected by a group selected 
from the group consisting of O, S, NR 30 , or (CHR 30 ) m , wherein each R 30 is 
independently lower alkyl or hydrogen and m is 1-3; 

R12 and Ri 3 are independently lower alkyl, aryl, aryl lower alkyl, 
lower cycloalkyl, lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower 
alkyl, lower cycloalkenyl, or lowercycloalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, R b 2, R:2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR 31 ), O, S or NR 31 ; and 

R 3 i is hydrogen or lower alkyl. 



24. The compound according to Claim 20 of the formula: 
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OR 3 



or N-oxides thereof 
or salts thereof 
wherein 

Ri and R 2 taken together with the carbon atoms to which they are 
attached form an aryl or heteroaryl ring, wherein said aryl ring is an aromatic ring 
containing 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms, said aryl and 
heteroaryl ring may each be unsubstituted or substituted with lower alkyl or an 
electron donating group; 

Y is Nor CR 5; 

R5 is hydrogen or lower alkyl; 
XisCR 7 orN; 

R7 is hydrogen or lower alkyl; , 




Rio is ORn, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 

lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 

cycloalkenyl or lower cyclalkenyl lower alkyl; 
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and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHR 30 ) m , wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and R i3 are independently lower alkyl, aryl, aryl lower alkyl, 
lower cycloalkyl, lower cycloalkyl lower alkyl, heterocyclic, heterocyclic, lower 
alkyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms, and 

Rbi, Rci, Rj>2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR 31 ), O, S or NR 31 ; and 

R 3 i is hydrogen or lower alkyl. 

.* 

25. The compound according to any one of Claims 20-24 wherein 
Rio is OR 12 , lower alkyl, aryl, or aryl lower alkyl; R„ is OR 13 , lower alkyl, aryl, or 
aryl lower alkyl and Ri 0 and R n may be connected by a group selected form the 
group consisting of O, S, NH, or (CR 2 )m, and R 12 and R 13 are independently lower 
alkyl, aryl, or aryl lower alkyl. 

i 

26. The compound according to Claim 25 wherein R 3 is 

O 

II 

P OR 10 wherein R 10 and R n are 

R 11 

independently lower alkyl or aryl. 

27. The compound according to Claim 25 wherein 
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O 

ii 

R 3 ls P OR 12 wherein R 12 and R 13 are 

OR 13 

independently lower alkyl or aryl. 

28. The compound according to Claim 20 of the formula 




OR 3 

orN-oxides thereof 
or salts thereof. 

29. The compound according to Claim 28 wherein R 3 is 

O 




wherein R i0 is lower alkyl or aryl or ORi 2 ; 
Rn is lower alkyl or aryl or ORi 0 ; 
R12 is lower alkyl and 
R13 is lower alkyl. 

30. The compound according to Claim 29 wherein the compound 
has the formula: 
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OR 3 

31. The compound according to Claim 28 wherein the compound 
is 




wherein Rb u Rt>2 , Rc x and Rci are independently hydrogen or lower alkyl, and T 
is O, S, NH or CH 2 . 

32. In a process for preparing a peptide bond from the reaction 
between an amino compound and an acylating derivative of a carboxylic acid, 
said amino compound being an amino acid or peptide and said carboxylic acid 
being an N-terminal amino protected amino acid or an N-terminal amino 
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protected peptide, the improvement comprising adding to said reaction an 
effective amount of a compound of the formula or a salt, the cation of which has 
the formula: 




OR 14 



o 

wherein 

Ri and R 2 taken together with the carbon atoms to which they are 
attached form an heteroaryl ring wherein said heteroaryl ring is an oxygen, sulfur 
or nitrogen heteroaromatic containing from 3 ,to 13 ring carbon atoms and 1-4 
heteroatoms selected from O, S and N, said heteroaryl ring may be unsubstituted 
or substituted with lower alkyl or electron donating group; 

Yi is N or CRi 5 ; 

Ris is H or lower alkyl; 

Qi isNorCR 16 ; 

Ri6 is H or lower alkyl; 




R.1 

Ri4 is hydrogen, a positively charged electron withdrawing group, 




Ro, 
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SO2R17, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 
R17 is aryl, aryl lower alkyl or lower arylalkyl; 
AAi is an amino acid or peptide less a hydrogen atom on the N- 

terminus and an OH on the C-terminal; 

BLKi is an amino protecting group, 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR3o) m , wherein each R 30 
is independently lower alkyl or hydrogen and m is 1 -3; 

R12 and Rn are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, R<ji, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR31), O, S or NR31; and 
R31 is hydrogen or lower alkyl. 

33. In a process for forming an amide from the reaction of an 
organic amine and an acylating derivative of a carboxylic acid, the improvement 
comprising adding to said reaction an effective amount of a compound or salt 
containing a cation of the formula 
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O 

wherein 

Ri and R 2 taken together with the carbon atoms to which they are 
attached form an heteroaryl ring wherein said heteroaryl ring is an oxygen, sulfur 
or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms and 1-4 
heteroatoms selected from O, S, and N, said heteroaryl ring may be unsubstituted 
or substituted with lower alkyl or electron donating group; 

Yi isNorCRis; 

Ri5 is H or lower alkyl; 

Qi is N or CRi 6 ; 

Ri6 is H or lower alkyl; 



R 14 is 




hydrogen, a positively charged electron withdrawing group, 

SChRn, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLKi-AAi; 

R 17 is aryl, aryl lower alkyl or lower alkyl; 

AAi is an amino acid or peptide less a hydrogen atom on the N- 
terminus and an OH on the C-terminus; 

BLKi is an amino protecting group, 

R 10 is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 
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Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 3 o, or (CHR3o)m, wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms and are cycloalkenyl or cycloalkyl each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 



protected amino acid is covalently coupled to a solid phase synthesis resin, the 
Na-amino protecting group is cleaved off and the resulting free amino group is 
coupled via a peptide linkage to the carboxyl group of a second Na-amino 
protected amino acid and the cycle is repeated until the desired peptide is cleaved 
from said resin, the improvement comprising adding to the coupling step an 
effective amount of a compound or a salt containing a cation of the formula 



T is (CHR31), O, S or NR31; and 
R31 is hydrogen or lower alkyl. 



34. In the synthesis of peptides wherein a first Na-amino 




wherein 
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Rj and R2 taken together with the carbon atoms to which they are 
attached form an heteroaryl ring wherein said heteroaryl ring is an oxygen, sulfur 
or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms and 1-4 
heteroatoms selected from O, S, and N, said heteroaryl ring may be unsubstituted 
or substituted with lower alkyl or electron donating group; 

YiisNorCRis; 

R I5 is H or lower alkyl; 

Qi is N or CRi 6 ; 

Ri 6 is H or lower alkyl; 

R14 is hydrogen, a positively charged electron withdrawing group, 




SO2R17, lower alkyl carbonyl, aryl carbonyl, aryl lower alkyly or BLK1-AA1 

Rn is aryl, aryl lower alkyl or lower alkyl; 

AAi is an amino acid or peptide less a hydrogen atom on the N- 
terminus and an OH on the C-terminus; 

BLKi is an amino protecting group, 

R 10 is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

R n is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
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selected from the group consisting of O, S, NR 30 , or (CHR 30 ) m , wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and Rn are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl each containing 5 to 14 ring 
carbon atoms; and 

Rbi, Rcb Rb2 5 Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR 31 ), O, S or NR 31 ; and 
R 3 i is hydrogen or lower alkyl. 

35. The process according to any one of claims 32-34 in which a 
dehydrating agent is additionally present 

36. The process according to Claim 35 wherein the dehydrating 
agent is DCC or EDC. 

37. The process according to Claim 32 or 33 in which the 
acylating derivative of the carboxylic acid is 

BLK-AA-M 
wherein BLK is an amino protecting group 
AA is an amino acid; 
M is OH, halo or 

(Ra)b 




Ra is independently halo, lower alkyl, hydrogen, or electron withdrawing 
group; 

and b is 0-5. 

38. The process according to Claim 37 wherein BLK is Fmoc, 

BOC, TEOC, Aoc, Adoc, Bpoc, Azoc, Ddz, Poc, Foe, Moz, Nps, Dts, Cbz, 
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Bspoc, Bsmoc, Nps, formyl, acetyl or trifluoracetyl. 

39. The process according to Claim 38, wherein BLK is Cbz, 
Bspoc, or Bsmoc or BOC. 

40. The process according to Claim 37, wherein the electron 
withdrawing group is nitro or cyano. 

41 . The process according to any one of Claims 32-34, wherein 
the electron donating group is lower alkyl amino, diloweralkylamino, amino, 
lower alkoxy, aryloxy, merchant, loweralkylthio or hydroxy. 

42. The process according to Claim 41, wherein the electron 
donating group is diloweralkylamino or loweralkoxy. 

43. The process according to Claim 42, wherein the electron 
donating group is OMe or Me 2 N. 

44. The process according to any one of Claims 32-34, wherein 
Ri4 is a positively charged electron withdrawing group of the formula 

© ® e 

C = NRi 8 R 19 C = NR 18 Ri 9 or P(NR 24 R 2 5) 

\ \ / \ 

NR 2oR 2 i R 20 R23R22N NR 20 R 2 i 

wherein 

1 

Ri8, Ri9> R20, R21, R22, R23 and R 2 4 are independently hydrogen, 
lower alkyl, lower alkoxy lower alkyl or R 18 and R J9 taken together with the 
atoms to which they are attached form a ring containing up to 6 ring atoms and up 
to a total of 5 carbon ring atoms or R 20 and R 2 i taken together with the nitrogen 
atom to which they are attached form a 5 or 6 membered nitrogen containing 
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heterocyclic ring containing up to a total of 5 carbon ring atoms or R 18 and R 20 
taken together with the nitrogen atoms and the carbon atoms to which they are 
attached form a heterocyclic ring, or R22 and R 23 taken together with the atoms to 
which they are attached form a ring containing up to 6 ring atoms and up to a total 
of 5 carbon atoms or R 24 and R 25 taken together with the carbon atoms to which 
they are attached form a ring containing up to 6 ring atoms and up to a.total of 5 
carbon atoms. 

45. The process according to Claim 44 wherein R14 is 

D R 19 
K 19 



N- 



(?) C= N ~ | 

l X - 



\ ( C H 2 ) n i , I 2 ^" 1 



v 21 



Or P(NR24RZ5)3 

wherein R 19> R20, and R21, R24 and R 25 are independently hydrogen, or. lower alkyl 
or loweralkoxy lower alkyl and ni is 0 or 1 . 

46. The process according to Claim 45 wherein R19 and R 2 i or R 24 
and R 2 5 are the same. 

47. The process according to Claim 44 wherein R M is 
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R 23 R 22 N P- 



e 



-C=N(Ri 8 Ri 9 )2 5 

\ 

N(R 20 )2 



MB 



+N 



N 



R. 



•21 



NR 24 R 25 



NR 20 R 21 



or 



-C=N(Ri 8 Ri9), 
\ 

R20 

wherein Ris, Ri9, R20, R21, R22, R23, R24 and R25 are independently hydrogen, 
methyl, ethyl, propyl, butyl, pentyl, or CH2CH2OCH2CH3. 

48. The process according to Claim 47, wherein R23, Ra, R20, R2i, 
R24, R25 are the same or Ris, R19 and R20 are the same or R19 and R21 are the same. 

49. The process according to Claim 44 wherein R14 is 



-P-(NMe2)3, lower alkyl carbonyl, lower arylalkyl carbonyl, aryl carbonyl, 



-C = NMea, 
\ 

NMe2 
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Me 
•I 
N 



Q ■ 



Me 






or 




H 

wherein U is N, CH 2 or O. 

50. The process according to any one of Claims 32-34 wherein R44 
is 

O 

O 

— P — R 10 
I 

R11 



or 




51 . The process according to Claim 50 wherein Rio is OR12, lower 
alkyl, aryl, or aryl lower alkyl; Rn is OR13, lower alkyl, aryl, or aryl lower alkyl 
and Rio and Rn may optionally be connected by a bridging group selected form 
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the group consisting of O, S, NH, and (CR 2 )xa, 
mis 1-3; and 

R12 and Ri 3 are independently lower alkyl, aryl, or aryl lower alkyL 
52. The process according to Claim 51 wherein 



R 14 is P OR 12 wherein R 12 and R 11 are 



R 11 

independently lower alkyl or aryl. 



53. The process according to Claim 51 wherein R 3 is 
O 



R 14 is P OR 12 wherein R 12 and R 13 



are 



OR 13 



independently lower alkyl or aryl. 

54. The process according to Claim 44 wherein the compound 
is a salt, the cation of which has the formula: 
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compound has the formula: 
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or 



wherein Rb , R b i, Rc, and R«i are independently lower alkyl or hydrogen; and 
TisCH 2 ,NH,OorS. 

56. A compound or salt, wherein the compound or the cation of 
the salt is of the formula 
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O 



wherein 

Ri and R2 taken together with the carbon atoms to which they are attached form 
an heteroaryl ring wherein said heteroaryl ring is an oxygen, sulfur or nitrogen 
heteroaromatic containing from 3 to 13 ring carbon atoms and 1-4 heteroatoms 
selected from O, S, and N, said heteroaryl ring may be unsubstituted or 
substituted with lower alkyl or electron donating group; 

Yi isNorCRis; 

R15 is H or lower alkyl; 

Qi is N or CRi 6 ; 

Ri6 is H or lower alkyl; 

R 14 is a positively charged electron withdrawing group, 




SO2R17, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 

R17 is aryl, aryl lower alkyl or lower alkyl; 

AAi is an amino acid or peptide less a hydrogen atom on the N- 
tenninus and an OH on the C-terminus; 

BLKi is an amino protecting group, 
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Rio is OR 12 , lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o)m, wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R 12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl 

or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently an aromatic ring containing 6 
to 14 ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 

ring carbon atoms, and 

Rbi, Rci, Rb2, Rs are independently hydrogen, lower alkyl or 

electron donating group; 

T is CHR31, O, S or NR30; and 
R 3 i is hydrogen or lower alkyl. 

57. The salt according to Claim 56 wherein Ri 4 is a positively 
charged electron withdrawing group. 

58. The salt according to Claim 57 wherein Ri 4 is an electron 
withdrawing group of the formula 



© © ® 

-C = NRi8Ri9 -C = NRi8Ri9 or P(NR 24 R 25 ) 

\ \ / X 

NR 20 R 21 R20 R23R22N NR 20 R 2 i 



wherein 
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Ris, Ri9, R20, R21, R22, R23 and R 2 4 are independently hydrogen, 
lower alkyl, or lower alkoxy lower alkyl or Ris and R19 taken together with the 
atoms to which they are attached form a ring containing up to 6 ring atoms and up 
to a total of 5 carbon ring atoms or R20 and R21 taken together with the nitrogen 
atom to which they are attached form a 5 or 6 membered nitrogen containing 
heterocyclic ring containing up to a total of 5 carbon ring atoms or Rig and R 2 o 
taken together with the nitrogen atom and the carbon atom to which they are 
attached form a heterocyclic ring, or R22 and R 2 3 taken together with the atoms to 
which they are attached form a ring containing up to 6 ring atoms and up to a total 
of 5 carbon atoms or R 2 4 and R25 taken together with the carbon atoms to which 
they are attached form a ring containing up to 6 ring atoms and up to a total of 5 
carbon atoms. 



59. The salt according to Claim 58 wherein Rh is 

0 



R 19 



Q — C= N- 

C= N 1 \ I 

\ (CH 2 ) n1 , V ( CH 2 >m 



R 21 



or P(NR 24 R25)3 



wherein R19, R20, and R21, R 2 4 and R 25 are independently hydrogen, 
or lower alkyl or loweralkoxy lower alkyl and ni is 0 or 1 . 

60. The salt according to Claim 59 wherein R19 and R21 or R 24 and 
R25 are the same. 

61 . The salt according to Claim 56 wherein R14 is 
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©/ 

•P NR^ 



NR 20 R 21 



-ON(Ri 8 Ri 9 )2, 

\ 

N(R 20 )2 



Rio 
+N — 



N - 
I 

R 21 



or 



-C=N(Ri 8 Ri9), 

\ 

R20 

wherein R 18 , R19, R20, R21, R22, R23, R24 and R 25 are independently hydrogen, 
methyl, ethyl, propyl, butyl, pentyl, or CH2CH2OCH2CH3. 

62. The salt according to Claim 61 wherein R23, R22, R20, R21, R24, 
R 25 are the same or Ri 8 , R19 and R20 are the same or R x9 and R21 are the same. 

i 

63. The compound or salt according to Claim 56 wherein R i4 is 
-P-(NMe2) 3 , lower alkyl carbonyl, lower arylalkyl carbonyl, aryl carbonyl, 



-C = NMe2, 
\ 

NMe 2 
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Me 
+ 1 

N ~l 

N— I 
I 

Me 




H 
I 

wherein U is N, CH 2 or O. 

64. The compound according to Claim 56 wherein Rj 4 is 

P R 10 

R n 

65. The compound according to Claim 64 wherein Ri 0 is ORi 2 , 
lower alkyl, aryl, or aryl lower alkyl; R n is OR 13 , lower alkyl, aryl; or aryl lower 
alkyl and Ri 0 and Rn may optionally be connected by a bridging group selected 
form the group consisting of O, S, NH, and (CH 2 ) m ; m is 1-3; and 
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R12 and R13 are independently lower alkyl, aryl, or aryl lower alkyl. 

66. The compound according to Claim 56 wherein 
O 



R 14 is P R 10 wherein R 10 and are 



Mi 



independently lower alkyl or aryl. 



67. The compound according to Claim 56 wherein 
O 



R 14 is P QR 12 wherein R 12 and R 13 are 



12 a " u ,x 13 



M3 



independently lower alkyl or aryl. 



68. The compound or salt according to Claim 56 wherein the 
compound or the cation of the salt has the formula 




OR 



14 



69. The compound or salt according to Claim 56 wherein the 
compound or the cation of the salt has the formula 
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O 

70. The compound according to Claim 56 wherein the compound 
or the cation of the salt has the formula 




O 

wherein 



A is N or CR24; 
DisCR 2 sorN; 
EisCR 2 6 orN; 
GisCR 2 7 orN; 

R24, R25, R26 and R27 are independently hydrogen or lower alkyl or 
electron donating group or R25 and R 2 6 or R24 and R25 QX.R26 and R 2 7 taken 
together with the carbon atoms to which they are respectively attached from an 
arylring; 

wherein at least one of A, D, E G, is N; 

YiisNorCRis; 

R15 is H or lower alkyl; 

Qi is N or CRi 6 ; 

Ri6 is H or lower alkyl; 

R14 is a positively charged electron withdrawing group, 
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Ro, 

S0 2 Ri7, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 

Ri 7 is aryl, aryl lower alkyl or lower alkyl; 

AAi is an amino acid or peptide less a hydrogen atom on the N- 
terminus and an OH on the C-terminus; 

i* 

BLKi is an amino protecting group, 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lowdr 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHR 30 )m, wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl 
or lower cyclalkenyl lower alkylji 

ring Ai and ring B are independently an aromatic ring containing 6 
to 14 ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 
ring carbon atoms, and 

Rbi, Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR31), O, S or NR31; and 
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R 3 i is hydrogen or lower alkyl. 

71 . A compound or salt wherein the compound or the cation of the 
salt has the formula: 



DisCR 25 orN; 
EisCR 2 6orN; 

J is NR 28 , O, CR28R29 or S(0)p; 

R25 and R26 are independently hydrogen or lower alkyl or an 



electron donating group or R25 and R 2 6 taken together with the carbon atoms to 
which attached form an aryl ring; 



R28 is hydrogen or lower alkyl or an electron donating group; 

R29 is hydrogen or lower alkyl; 

p is 0, 1 or 2; 

Y, isNorCRis; . 

R15 is H or lower alkyl; 

Qi is N or CRiel 

R16 is H or lower alkyl; 

R14 is hydrogen, a positively charged electron withdrawing group, 




O 



O 



wherein 
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SO2R17, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 

Rn is aryl, aryl lower alkyl or lower alkyl; 

AAi is an amino acid or peptide less a hydrogen atom on the N- 
terminus and an OH on the C-terminus; 

BLKi is an amino protecting group, 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

Rn is ORn, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 30 ) m , wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms, and 

R b i, Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR31), O, S or NR31; and 

R31 is hydrogen or lower alkyl. 

72. The compound or salt according to Claim 70 where the 
compound or the cation has the formula 
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wherein 

A is N or CR 24 ; 
DisCR 25 orN; 
Eis CR 26 orN; 
GisCR 27 orN; 

R24, R 2 5, R26 and R 27 are independently hydrogen or lower alkyl; 

wherein at least one of A, D, E G, is N; 

Yi isNorCRis; 

R15 is H or lower alkyl; 

QiisNorCR 16 ; 

Ri6 is H or lower alkyl; 

R14 is a positively charged electron withdrawing group, 




Re, 



S0 2 R 17 , lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 

Rn is aryl, aryl lower alkyl or lower alkyl; 

AAi is an amino acid or peptide less a hydrogen atom on the N- 
terminus and an OH on the C-tenninus; 

BLKi is an amino protecting group, 
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Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, or lower cycloalkenyl lower alkyl; 

R11 is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl or lower cycloalkenyl lower alkyl; 

and R 10 and R u may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHR^m, wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; and 

R12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms, and 

R>u Rci, Rb2, Rca are independently hydrogen, lower alkyl or 
electron donating group; 

T is (CHR 31 ), O, S orNR,i; and 
R31 is hydrogen or lower alkyl. 

73, The compound according to Claim 72 wherein R M is 

O 



R ii 




wherein R J0 and R u , R bl , R b2> R^, are independently hydrogen or lower alkyl 
and T is O, CH 2 , NH or S and ring Ai and ring B are independently an aromatic 
ring. 
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74. The compound according to Claim 56 wherein 




9 

wherein Ri 2 , R13, Rbi, Rb 2 , Rci and Rc 2 are independently hydrogen or lower 
alkyl; 

ring Aj and ring B are independently phenyl; and 
TisCH 2s O, SorNH. 

75. The compound according to Claim 56 wherein the compound 
is a salt, the cation of which has the formula 
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76. The compound according to Claim 56 wherein the compound 
has the formula 
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wherein R b , Rbi, Rc, Rd are independently lower alkyl or hydrogen and T is CH 2 
NH, O or S. 



77. In a process for preparing a peptide bond from the reaction 
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between an amino compound and an acylating derivative of a carboxylic acid, 
said amino compound being an amino acid or peptide and said carboxylic acid 
being an N-terminal amino protected amino acid or an N-tesrrninal amino 
protected peptide, the improvement comprising adding to said reaction an 
effective amount of a compound of the formula or a salt, the cation of which has 
the formula; 




OR 



14 



wherein 

Ri and R 2 taken together with the carbon atoms to which they are 
attached form an aryl ring or heteroaryl ring wherein said aryl ring is an aromatic 
ring containing 6 to 14 ring carbon atoms and said heteroaryl ring is an oxygen, 
sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms and 
1-4 heteroatoms selected from O, S and N, said aryl and heteroaryl ring may be 
unsubstituted or substituted with lower alkyl or electron donating group; 

Yi is N or CR 15 ; 

Ris is H or lower alkyl; 

QiisNorCRi 6 ; 

Ri6 is H or lower alkyl; 

R M is hydrogen, a positively charged electron withdrawing group, 
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Ro, 

or SO2R17, 

R17 is aryl, aryl lower alkyl or lower arylalkyl; 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

R11 is lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHRaoW wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 is lower alkyl, lower cycloalkyl, lower cycloalkyl lower alkyl, 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, or lower cyclalkenyl 
lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
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electron donating group; 

T is CHR31, O, S or NR31; and 
R31 is hydrogen or lower alkyL 

78. The process according to Claim 77 in which a dehydrating 
agent is additionally present. 

79. The process according to Claim 78 wherein the dehydrating 
agent is DCC or EDC. 

80. The process according to Claim 77 wherein Ri and R 2 taken 
together is an aromatic ring. 

8 1 . The process according to Claim 80 wherein Ru is a positively 
charged, electron withdrawing group of the formula 
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© 



© 



© 



-C = NRi 8 Ri 9 
\ 

NR20R21 



.C = NRi 8 Ri9 

\ 

R20 



or P(NR 24 R25) 
/ \ 

R23R22N NR20R21 



wherein 

Ri8, Ri9> R2o 5 R21, R22, R23 and R24 are independently hydrogen, 
lower alkyl, lower alkoxy lower alkyl or Ri 8 and R i9 taken together with the 
atoms to which they are attached form a ring containing up to 6 ring atoms and up 
to a total of 5 carbon ring atoms or R 2 o and R21 taken together with the nitrogen 
atom to which they are attached form a 5 or 6 membered nitrogen containing; 
heterocyclic ring containing up to a total of 5 carbon ring atoms or Ri 8 and R 2 o 
taken together with the nitrogen atoms and the carbon atoms to which they are 
attached form a heterocyclic ring, or R22 and R23 taken together with the atoms to 
which they are attached form a ring containing up to 6 ring atoms and up to a total 
of 5 carbon atoms or R 2 4 and R25 taken together with the carbon atoms to which 
they are attached form a ring containing up to 6 ring atoms and up to a total of 5 
carbon atoms. 

82. The process according to Claim 81 wherein R14 is 



R 



19 



N- 



© 



M9 



\ 



N- 



(CH 2 ), 



N- 



2/n1 ■ 



(CH 2 ), 



R 



21 



©/ 

orP(NR 24 R2s)3 

wherein R19, R20, and R21, R24 and R25 are independently hydrogen, or lower alkyl 
or loweralkoxy lower alkyl and ni is 0 or 1. 
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83. The process according to Claim 82 wherein Rh is 
R 23 R 22 N P NR 24 R 25 



NR 20 R 



•21 



e 

-C=N(R 18 Ri 9 )2, 

\ 

N(R 20 )2 

+N 1 

<t 

I 

R 21 

e 

-C=N(R 18 Ri 9 ), , 
\ 

R20 

wherein Ri 8 , R19, R20, R21, R22, R23, R24 and R25 are independently hydrogen, 
methyl, ethyl, propyl, butyl, pentyl, or CH2CH2OCH2CH3. 



84. The process according to Claim 83 wherein Rm is 



-P-(NMe2) 3 , lower alkyl carbonyl, lower arylalkyl carbonyl, aryl carbonyl, 
e 

-C = NMe 2 , 
\ 

NMe2 
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Me 

+ I 




H 



wherein U is N, CH 2 or O. 

85. The process according to Claim 77 Wherein R J4 is 




86. The process according to Claim 85 wherein Ri 0 is ORi 2 , lower 
alkyi or aryl lower alkyi; R n is lower alkyl, aryl or aryl lower alkyl and R 10 and 
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Rn may be optionally be connected by a bridging group selected from the group 
consisting of O, S, NH and (CH 2 ) m ; 
mis 1-3; and 

R12 is lower alkyl, aryl or aiyl lower alkyl. 

87. The process according to Claim 86 wherein 



,\ 

R 14 is P OR 12 wherein R 12 and R 11 are 



independently lower alkyl or aryl. 



88. The process according to Claim 77 wherein the compound is a 
salt, the cation of which has the formula 



O P (C 6 H 5 ) 2 




89. In a process for forming an amide from the reaction of an 
organic amine and an acylating derivative of a carboxylic acid, the improvement 
comprising adding to said reaction an effective amount of a compound or salt 
containing a cation of the formula 




wherein 
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Ri and R2 taken together with the carbon atoms to which they are 
attached form an aryl ring or heteroaryl ring wherein said aryl ring is an aromatic 
ring containing 6 to 14 ring carbon atoms and said heteroaryl ring is an oxygen, 
sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms and 
1-4 heteroatoms selected from O, S and N, said aryl or heteroaryl ring may be 
unsubstituted or substituted with lower alkyl or electron donating group; 

Yi is N or CRi 5 ; 

R15 is H or lower alkyl; 

Qi is N or CR i6 ; 

Ri6 is H or lower alkyl; 

R 14 is hydrogen, a positively charged electron withdrawing group, 




Rc i 

or SO2R17, 

R17 is aryl, aryl lower alkyl or lower arylalkyl; » 
j Rio is OR12, lower alkyl, aryl, aiyl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

R11 is lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 
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and R 10 and R n may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHR 30 ) m , wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 is lower alkyl, lower cycloalkyl, lower cycloalkyl lower alkyl, 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, or lower cyclalkenyl 
lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, Rb2, Ra are independently hydrogen, lower alkyl or 
electron donating group; 

T is CHR 31 , O, S or NR 31 ; and 
R 3 i is hydrogen or lower alkyl. 

90. The improved process according to Claim 89. wherein Ri and 
R 2 taken together with the carbon atoms.to which they are attached form an aryl 
group. 

91. The improved process according to Claim 89 wherein Rj and 
R 2 taken together with the carbon atom to which they are attached form a phenyl 
group. 

92. In the synthesis of peptides wherein a first Na-amino 
protected amino acid is covalently coupled to a solid phase synthesis resin, the 
Na-amino protecting group is cleaved off and the resulting free amino group is 
coupled via a peptide linkage to the carboxyl group of a second Na-amino 
protected amino acid and the cycle is repeated until the desired peptide is cleaved 
from said resin, the improvement comprising adding to the coupling step an 
effective amount of a compound or a salt containing a cation of the formula 
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wherein 

Ri and R 2 taken together with the carbon atoms to which they are 
attached form an aryl ring or heteroaryl ring wherein said aryl ring is an aromatic 
ring containing 6 to 14 ring carbon atoms and said heteroaryl ring is an oxygen, 
sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms and 
1-4 heteroatoms selected from O, S and N, said aryl and heteroaryl ring may be 
unsubstituted or substituted with lower alkyl or electron donating group; 

Yi is N or CRi 5 ; 

Ris is H or lower alkyl; 

Qi is N or CR I6 ; 

Rie is H or lower alkyl; 

R 14 is hydrogen, a positively charged electron withdrawing group, 



Rti 



o 

II/ / 




or SO2R17, 

Rnis aryl, aryl lower alkyl or lower arylalkyl; 
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Rio is OR 12 , lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

R u is lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and R u may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHR 30 ) m , wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 is lower alkyl, lower cycloalkyl, lower cycloalkyl lower alkyl, 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, or lower cyclalkenyl 
lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is CHR31, O, S or NR 3 i; and 
R 3 1 is hydrogen or lower alkyl. 

93. The improved process according to Claim 92 wherein Ri and 
R 2 taken together with the carbon atoms to which they are attached form an aryl 
group. 

94. The improved process according to Claim 93 wherein Rj and 
R 2 taken together with the carbon atoms to which they are attached form a phenyl 
group. 



95. A compound or salt, wherein the compound or the cation of 
the salt has the formula 
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N 



OR. 



14 



wherein 



Ri and R2 taken together with the carbon atoms to which they are 



attached form an aryl ring or heteroaryl ring wherein said aryl ring is an aromatic 
ring containing 6 to 14 ring carbon atoms and said heteroaryl ring is an oxygen, 
sulfur or nitrogen heteroaromatic containing from 3 to 13 ring carbon atoms and 
1-4 heteroatoms selected from O, S and N, said aryl and heteroaryl ring may be 
unsubstituted or substituted with lower alkyl or electron donating group; 



Yi is N or CR15; 

R15 is H or lower alkyl; 

Qi is N or CR i6 ; 

Ri6 is H or lower alkyl; 

R14 is a positively charged electron withdrawing group, 



R, — P=0 




or SO2R17, 
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Rn is aryl, aryl lower alkyl or lower arylalkyl; 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, , 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and Ri 1 may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o)m, wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 is lower alkyl, lower cycloalkyl, lower cycloalkyl lower alkyl, 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, or lower cyclalkenyl 
lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is CHR31, O, S or NR 3 i; and 
R31 is hydrogen or lower alkyl. 

96. The compound or salt according to Claim 95 wherein Ri and 
R 2 taken together in aryl. 

97. The compound or salt according to Claim 96 wherein Ri and 
R 2 taken together is phenyl. 

98. The salt according to Claim 96 wherein R14 is a positively 
charged electron withdrawing group. 



188 



WO 2005/042562 



PCT/US2004/036428 



99. The salt according to Claim 98 wherein R 14 is an electron 
withdrawing group of the formula 



© 

-C = NR 18 R 19 

\ 

NR20R21 



© 

-C = NRi 8 Ri 9 
\ 

R20 



©I 

or P(NR 24 R 2 5) 
/ \ 

R23R22N NR20R21 



wherein 

Ri8, R19, R20, R21, R22, R23 and R 2 4 are independently hydrogen, 
lower alkyl, or lower alkoxy lower alkyl or Ri 8 and R19 taken together with the 
atoms to which they are attached form a ring containing up to 6 ring atoms and up 
to a total of 5 carbon ring atoms or R 2 o and R 2 i taken together with the nitrogen 
atom to which they are attached form a 5 or 6 membered nitrogen containing 
heterocyclic ring containing up to a total of 5 carbon ring atoms or Ris and R 20 
taken together with the nitrogen atom and the carbon atom to which they are 
attached form a heterocyclic ring, or R22 and R23 taken together with the atoms to 
which they are attached form a ring containing up to 6 ring atoms and up to a total 
of 5 carbon atoms or R 24 and R25 taken together with the carbon atoms to which 
they are attached form a ring containing up to 6 ring) atoms and Tip to a total of 5 
carbon atoms. 

100. The salt according to Claim 99 wherein R J4 is 



v 19 



N- 



(ch 2 y 



2/n1 » 



C= N , 

^ (CH 2 ) n1 

R21 



©/ 

orP(NR 24 R25)3 
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wherein R19, R20, and R21, R24 and R25 are independently hydrogen, 
or lower alkyl or loweralkoxy lower alkyl and ni is 0 or 1 . 

101. The salt according to Claim 100 wherein R14 is 

R 23 R 22 N P NR 24 R 25 



NR^ 



-C=N(Ri8Ri 9 )2, 

\ 

N(R 20 ) 2 



+N — 



N - 
I 

R 21 



or 



© 

-C=N(Ri 8 Ri9), 
\ 

Rao 

wherein Ris, R19, R20, R21, R22, R23, R24 and R25 are independently hydrogen, 
methyl, ethyl, propyl, butyl, pentyl, or CH2CH2OCH2CH3 . 

102. The compound or salt according to claim 96 wherein R14 is 



P-(NMe2)3, lower alkyl carbonyl, lower arylalkyl carbonyl, aryl carbonyl, 



e 

-C = NMe2 
\ 

NMe 2 
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Me 
+ 1 

N — ' 
I 




103. The compound according to Claim 96 wherein R14 is 




104. The compound according to Claim 96 wherein Ri 0 is OR12, 
lower alkyl, aryl or aryl lower alkyl; R u is lower alkyl, aryl or aryl lower alkyl 
and Rio and Ru may optionally be connected by a bridging group selected from 
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the group consisting of O, S, NH and (CH 2 ) m ; 
m is 1-3; and 

R12 is loweralkyl, aryl or aryl lower alkyl. 

105. The compound according to Claim 103 wherein R14 is 

O 




106. The compound according to Claim 104 wherein R14 is 

O 

1 

P OR, 2 

1 07. The compound or salt according to Claim 77 wherein the 



compound or the cation of the salt has the formula 




O 

O 

108. The compound or salt according to Claim 107 of the formula 
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wherein T is CH 2 , NH, O or S. 



\ 109. A compound of the formula or a salt, the cation of which has 

the formula 




O 

or N-oxide or salt thereof 

wherein one of Yi and Q is CR15 and the other is N or CH; 
Yi is H or lower alkyl; 

Ri and R 2 taken together with the carbon atom to which they are 
attached form an aryl or heteroaryl ring, wherein said aryl ring is an aromatic ring 
containing 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing 3 to 13 ring carbon atoms and 1-4 heteroatoms 
selected from O, S and N, said aryl and heteroaryl ring may be unsubstituted or 
' substituted with lower alkyl or electron donating group; 

Ru is hydrogen, a positively charged electron withdrawing group, 
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Rc 1 

SO2R17, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 
Rn is aryl, aryl lower alkyl or lower arylalkyl; 
AAi is an amino acid or peptide less a hydrogen atom on the N- 

terminus and an OH on the C-terminal; 

BLKi is an amino protecting group, 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 30 ) m , wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 and Rn are independently lower alkyl, lower cycloalkyl, lower 

cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is CHR31, O, S or NR31; and 
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R 3 i is hydrogen or lower alkyl. 

110. The compound or salt of Claim 109 wherein Ri and R2 taken 
together with the carbon atoms to which they are attached form an aryl ring. 

111. The compound or salt of Claim 109 wherein Ri and R2 taken 
together with the carbon atom to which they are attached form a heteroaryl ring. 

112. The salt of Claim 109 wherein Rh is a positively charged 
electron withdrawing group. 1 

113. The salt of Claim 1 12 where the positively charged electron 
withdrawing group has the formula 

© © © I 

-C = NRi 8 Ri9 -C = NRi 8 Ri9 or P(NR 24 R 2 5) 

\ \ / \ 

NR20R21 R20 R23R22N NR20R21 

wherein 

Ri8, Ri9» R20, R2i 3 R22, R23 and R24 are independently hydrogen, 
lower alkyl, lower alkoxy lower alkyl or Rig and R19 taken together with the 
atoms to which they are attached form a ring containing up to 6 ring atoms and up 
to a total of 5 carbon ring atoms or R20 and R21 taken together with the nitrogen 
atom to which they are attached form a 5 or 6 membered nitrogen containing 
heterocyclic ring containing up to a total of 5 carbon ring atoms or Ri8 and R20 
taken together with the nitrogen atoms and the carbon atoms to which they are 
attached form a heterocyclic ring, or R22 and R23 taken together with the atoms to 
which they are attached form a ring containing up to 6 ring atoms and up to a total 
of 5 carbon atoms or R 2 4 and R25 taken together with the carbon atoms to which 
they are attached form a ring containing up to 6 ring atoms and up to a total of 5 
carbon atoms. 
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1 14. The salt of Claim 113 wherein Rh is 



R 1S 



v 



N- 



© 



(+) 

C= N — — — 



\ 



(CH 2 ), 



N- 



n1 



(CH 2 ), 



n1 



R 21 



\e 

or P(NR 2 4R2s)3 



wherein R19, Rao, and R 2 i, R24 and R25 are independently hydrogen, or lower alkyl 
or loweralkoxy lower alkyl and m is 0 or 1. 

115. The salt of Claim 1 14 wherein R14 is 
R 23 R 22 N P NR 24 R 25 



NR 20 R 21 



-C=N(Ri 8 Ri9)2, 

\ 

N(R 20 ) 2 



Ris 



N 



or 



^21 



e 

-C=N(Ri 8 Ri9), 
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\ 

R20 . , 

wherein Ri 8 , R19, R20, R21, R22, R23, R24 and R25 are independently hydrogen, 
methyl, ethyl, propyl, butyl, pentyl, or CH2CH2OCH2CH3. 

1 16. The salt of claim 1 14 wherein R14 is 

© 

-P-(NMe 2 )3, lower alkyl carbonyl, lower arylalkyl carbonyl, aryl carbonyl, 
© 

-C = NMe 2 , 
\ 

NMe2 

Me 
+ I 
N — 1 

-0 ■ 

I 




N 1 
\ / 



H 
I 

wherein U is N, CH2 or O. 
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117. The compound according to Claim 109 wherein R 14 



or 



10 




12, 



R 11 



118. The compound according to Claim 1 1 7 wherein Ri 0 is OR 
lower alkyl, aryl, or aryl lower alkyl; R„ is OR 13 , lower alkyl, aryl, or aryl lower 
alkyl and R 10 and R„ may optionally be connected by a bridging group selected 
form the group consisting of O, S, NH, and (Cl^m, 
mis 1-3; and 

R12 and R i3 are independently lower alkyl, aryl, or aryl lower alkyl 

1 19. The compound according to Claim 1 1 8 wherein R 12 and R„ 
are independently lower alkyl or aryl. 



O 

\« 



120. The compound according to Claim 118 wherein R M 
P OR 12 



is 



wherein R 12 and R H are independently lower alkyl or aryl. 



121. The compound according to Claim 118 wherein R M is 
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o 



OR 



12 



ORl3 wherein R12 and R13 are independently lower alkyl or aryl. 

122. The compound according to Claim 109 wherein the 
compound has the formula or cation of the salt has the formula 




wherein 
AisNorCR.24; 
DisNorCRas; 
E is N or CR26; 
GisNorCR 27 ; 

R24, R25, R26 and R27 are independently hydrogen or lower alkyl or 
electron donating group, or R25 and R26 or R 2 4 and R25 or R 2 6 and R27 taken 
together with the barbon atom to which they are respectively attached form an 
aryl ring. 

123. The compound according to Claim 109 wherein the 
compound or cation of the salt has the formula 



D 

II 

E 




I 

N 



OR. 



14 



wherein 



D isCR 2 sorN; 
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EisCR 2 6orN; 

J is NR 28 , O; CR28R29 or S(0)p: 

R25 and R26 are independently hydrogen or lower alkyl or an 
electron donating group or R25 and R26 taken together with the carbon atoms to 
which attached form an aryl ring; 

R 2 8 is hydrogen or lower alkyl or an electron donating group; 

R29 is hydrogen or lower alkyl; and 

p is 0, 1 or 2. 

124. In a process for preparing a peptide bond from the reaction 
between an amino compound and an acylating derivative of a carboxylic acid, 
said amino compound being an amino acid or peptide and said carboxylic acid 
being an N-terminal amino protected amino acid or N-terminal amino protected 
peptide, the improvement comprising adding to said reaction an effective amount 
of a compound having the formula or a salt the cation of which has the formula 




or N-oxide or salt thereof 
t wherein one of Yi and Q is CR15 and the other is N or CH; 

Yi is H or lower alkyl; 

Ri and R2 taken together with the carbon atom to which they are 
attached form an aryl or heteroaryl ring wherein said aryl ring is an aromatic ring 
containing 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing 3 to 13 ring carbon atoms and 1-4 heteroatoms 
selected from O, S and N, said aryl and heteroaryl ring may be unsubstituted or 
substituted with lower alkyl or electron donating group; 

Rh is hydrogen, a positively charged electron withdrawing group, 
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O 

1/ / 




Rc 1 

SO2R17, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 
R17 is aryl, aryl lower alkyl or lower arylalkyl; 
AAi is an amino acid or peptide less a hydrogen atom on the N- 

tenninus and an OH on the C-terminal; 

BLKi is an amino protecting group, 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHR 30 )m, wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, R«i, Rb2, R«2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is CHR31, O, S or NR31; and 
R31 is hydrogen or lower alkyl. 
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125. In a process for forming an amide from the reaction of an 
organic amine and an acylating derivative of a carboxylic acid, the improvement 
comprising adding to said reaction an effective amount of a compound or salt 
containing a cation of the formula 
R,. 




or N-oxide or salt thereof 

wherein one of Yi and Q is CR15 and the other is N or CH; 
Yi is H or lower alkyl; 

Ri and R 2 taken together with the carbon atom to which they are 
attached form an aryl or heteroaryl ring wherein said aryl ring is an aromatic ring 
containing 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing 3 to 13 ring carbon atoms and 1-4 heteroatoms 
selected from O, S andN, said aryl and heteroaryl ring may be unsubstituted or 
substituted with lower alkyl or electron donating group; 

Ru is hydrogen, a positively charged electron withdrawing group, 




SO2R17, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 
R 17 is aryl, aryl lower alkyl or lower arylalkyl; 
AAi is an amino acid or peptide less a hydrogen atom on the N- 
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terminus and an OH on the C-tenninal; 

BLKi is an amino protecting group, 
t Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 

Rn is OR13, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR30, or (CHR 3 o) m , wherein each R30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 and R13 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbi, Rci 5 Rb2> Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is CHR31, O, S or NR31; and 
R31 is hydrogen or lower alkyl. 

126. In the synthesis of peptides wherein a first Na-amino 
protected amino acid is covalently coupled to a solid phase synthesis resin, the 
Na-amino protecting group is cleaved off and the resulting free amino group is 
coupled via a peptide linkage to the carboxyl group of a second Na-amino 
protected amino acid and the cycle is repeated until the desired peptide is cleaved 
from said resin, the improvement comprising adding to the coupling step an 
effective amount of a compound or a salt containing a cation of the formula 
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O 



or N-oxide or salt thereof 
. wherein one of Yi and Q is CR15 and the other is N or CH; 
Yi is H or lower alkyl; 

Ri and R 2 taken together with the carbon atom to which they are 
attached form an aryl or heteroaryl ring wherein said aryl ring is an aromatic ring 
cont aining 6-14 ring carbon atoms and said heteroaryl ring is an oxygen, sulfur or 
nitrogen heteroaromatic containing 3 to 13 ring carbon atoms and 1-4 heteroatoms 
selected from O, S and N, said aryl and heteroaryl ring may be unsubstituted or 
substituted with lower alkyl or electron donating group; 

R14 is hydrogen, a positively charged electron withdrawing group, 




Rc 1 

SO2R17, lower alkyl carbonyl, aryl carbonyl, loweralkyl aryl, or BLK1-AA1 
Rn is aryl, aryl lower alkyl or lower arylalkyl; 
AAi is an amino acid or peptide less a hydrogen atom on the N- 

terminus and an OH on the C-terminal; 

BLKi is an amino protecting group, 

Rio is OR12, lower alkyl, aryl, aryl lower alkyl, lower cycloalkyl, 
lower cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower 
cycloalkenyl, lower cycloalkenyl or lower cycloalkenyl lower alkyl; 
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Rn is OR13, lower alkyl, aryl, aiyl lower alkyl, lower cycloalkyl 
heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, lower cycloalkenyl 
lower alkyl; 

and Rio and Rn may optionally be connected by a bridging group 
selected from the group consisting of O, S, NR 30 , or (CHR 30 ) m , wherein each R 30 
is independently lower alkyl or hydrogen and m is 1-3; 

R12 and R i3 are independently lower alkyl, lower cycloalkyl, lower 
cycloalkyl lower alkyl, heterocyclic, heterocyclic lower alkyl, lower cycloalkenyl, 
or lower cyclalkenyl lower alkyl; 

ring Ai and ring B are independently aromatic containing 6 to 14 
ring carbon atoms or cycloalkenyl or cycloalkyl, each containing 5 to 14 ring 
carbon atoms; 

Rbu Rci, Rb2, Rc2 are independently hydrogen, lower alkyl or 
electron donating group; 

T is CHR 31 , O, S or NR 31 ; and 
R 3 i is hydrogen or lower alkyl. 

127. The process according to Claim 1 wherein Ri 0 and R n 
contain aryl or heteroaromatic groups or a combination thereof and at least one 
said aryl or heteroaromatic group is substituted by t-butyl or t-amyl. 

128. The compound according to Claim 20 wherein at least one of 
Rbi, Rci, Rb2 or Rc2 is t-butyl or amyl. 

129. The process according to Claim 128 wherein the aryl or 

? 

heteroaromatic ring m Ri 0 and Rn attached to the P groups is substituted by t- 
butyl or t-amyl groups. 
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